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(57) Abstract: The present invention relates to a paiticle sep- 
arate having a flow passage for die air to be cleaned, said 
particle separator being intended for deanihg air fiom elec- 
trically charged paiticles and comprises at least two electrode 
element sor&ces (1. 2; 101, 102; 201, 202; 301, 302) airanged 
snbstandally parallel to each odier and at a mutual gap width 
(d), at least one electrode element smface (2; 102; 202; 302) 
being designed fiom a very high ohmic material, preferably 
with a resistivity corresponding to or higher than antistatic, 
and that the particle separator also is intended to be connected 
to a high voltage somx» (HVU), said second electrode element 
surface (1 ; lOl; 201; 301) being intended to be connected to 
the pole of the high voltage source (HVU) having the lowest 
absolute potential. It is significant for the particle separator 
according to the prresent invention that the electrode element 
surface (2; 102; 202; 302) is made 6om high ohmic material 
and equipped with at least one cuzrent carrying or send-con- 
dnctive means (b, b*) ananged at a distance ^ni the edge por- 
tions (Kli Kl\ K2, K2') of the electrode element sur&ce (2, 
102; 202; 302), and that the current carrying or semi-conduc- 
tive means (b, b') is intended to have a galvanic connection to * 
the pole of the high voltage source (HVU) having die highest 
absolute potential. 
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PARTICLE SEPARATOR 

Teclinical Field of the invention 

The present invention relates to a particle separator 
5 having a flow passage for the air to be cleaned, said particle 
separator being intended for cleaning air from electrically 
charged particles and comprises at least two electrode element 
sxirfaces arranged substantially parallel to each other and at 
a mutual, gap width/ at least one eilectrode element surface 
10 being designed from a very high ohmic material, preferably 

with a resistivity corresponding to or higher than cintistatic, 
and that the particle separator also is intended to be 
connected to a high voltage source, said second electrode 
element surface being intended to be connected to the pole of 
15 the high voltage source having the lowest absolute potential. 

Prior Art 

In WO 93/16807 and SE WO 95//14534 a tWp step ^electro 
filter having a iofxisation section is described, said electro 
20 filter on the downstream side being followed by a so called 
pretcipitator . The electrode elements of the precipitator, 
said elements in the mentioned patent applications 
constituting non-metallic material of very higrh resistivity 
Csb called antistatic material), having a considerable 
25 iTr$>rbvement regarding separating capacity compared to 
precipitators of traditional design, i.e. of metallic 
material i Thiese operating properties are based on the- fact 
thait electrode elements -of material having antistatic 
resistivity may be coimected to a higher mutual voltage, 
30 without the- risk of a spark-over between adjacent electrode 
elemements compared bo corresponding electrode 
elements that are designed from material having low 
resistivity. 

Ill accordance with international patent application 
35 WQ 93/16807 electric connection of respective electrode 
element is' effected by having a current carrying paint 
arranged on the edge portions of the electrodes, said 
respective electrode element being located in such a. way that 
a current carrying edge portion of one electrode element is 
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positioned at a gap width from the other electrode element and 
alternately. 

In accordance with international patent application 
WO 95/14534 the edge portions of the electrode, elements in a 
5. precipitator are surrounded by an electrically insulating 

material in order to counteract corona current dischaDrge from 
the edge portions and thus enable even higher voltage 
application of adjacent electrode elements in a precipitator 
of the type in question. 
10 Working experiences of precipitators designed, in 

accordance with the above-mentioned patent specifications have 
shown that said precipitators, despite the advantages 
mentioned above / have a relatively large differertce a^ regards 
separation capacity for aerosols^ due to the relative humidity 
15 of the air that passes tlirough such precipitators. 

In laboratory tests with precipitators designed from 
cellulose based material and located in environments with 
varying relative humidity it has surprisingly shown that at a 
high humidity the threshold value is dramatically decreased 
(i.e. the voltage at which corona current discharge starts) 
for corona current discharge between adjacent edge portions of 
respective electrode elements. This phenomena is probably due 
to that edge portions of cut cardboard constitute a lot of 
micro fibres that emit corona discharge like small pointed 
electrodes. * The forceful depexidency between the threshold 
value of the corona* current dlscheorge €Uid the relative 
humidity of the air may depend from a highly varying 
resistivity in the fibres. This may be the case despite the 
fact that respective electrode elements are on one hand 
designed from cellulose material covered with thin plastic 
film in order to prevent a change in the resistivity of the 
material due to humidity (in accordance with the specification 
of WO 97/09117) and on the othfer hand that the electrode 
elements may be designed with electrically insulating 
structures that are provided over the edge portions of the 
electrode elements (in accordance with the specification of 
WO 95/14534) to prevent corona current discharge from these 
electrode elements. The last mentioned treatment is_ evidently 
not resulting in a sufficient inclusion (insulation) 
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especially in connection with such etnbodimentB where the gap 
width between adjacent electrode elements is not much 
diffeHng from the thickness of the rnateorial from which 
respective electrode elements are designed and it is also in 
5 practice difficult to apply an electrically insulating 
structure with sufficient accuracy. 

Puk-ther Backgaround of the Present Xnventlbzi 

Figure la shows a known erabbdimeint of a precipitator 
10 designed from cellulose material/ said precipitator ihciuding 
two electrode elements 1, 2 arranged with a mutual gap width 
^d''^ and arranged in plaaies parallel to each othea::'. As is 
evident from figiire lb the electrode elements 1, 2 are 
electrically connected to respect ivie poles of a high voltage 
15 source HVU through galvanic connection: to' an electrically 

semi -conducting or current carrying wire drawing a, b attached 
to the edg^ portions kl, k2 of the respective electrode 
eleraents 1,-2.' 

The ciircumstances concerning voltage-current that is 
20 valid between the electrode elements 1, 2 are shown in figure 
lb. One pole of the high voltage source HVtJ is electrically 
earthed and is connected to the current carrying edge portion 
kl of oiie electrode element 1. The other alive piole (+) is 
connected to the current carrying edge pbrtibii k2 of the other 
25 electrode element 2 (wire drawing b) . In this case th^ ed^e 
portion and the wire drawing coincidiS. ThiS widt:h of the 
electrode elementti^ 1, 2, saexi in tti^ air floW^ direbtibn 
through the precipitator^ is jequal; to '^B*' . tThe voltage across 
.the gap between; the adjacent edge portions 
30 kl-k2', kl'-k2 is designated Ufc aiidt corresponds to the voltage 
that maintains the corona discharge cxiixent ic from the edge 
portions k2, k2' . 

At the top of figui^e Ic a voltage diagram i^s drawn for 
the elecferbde elettieiit 2 as a function of the width ""B*^' of the 
35 electrode element 2 . The diagram over the electrode element 2 
shows that thdre id a linear incrieiase in vdltSge from the 
voltage level lJk> closest to the edgei ^ttibri k2'/ to th6 
• corresporidiiig t7'» HVtJ(+) at the edge pdr% ion k2, i.6. the 



wo 03/013734 PCT/SE02/01439 

4 . 

alive pole of the high voltage source having the highest, 
potential. 

The intermediate diagram in figure Ic shows the 
corresponding voltage diagram for the electrode element 1 
5 where the voltage is equal to zero at the edge portion kl, 
said voltage increasing linearly to the voltage level 
U''= HVU(+) - Uk at the edge portion kl'. 

By positioning both diagrams in one, at the bottom of 
figure Ic, the gap voltage. Usp is given as a function of the 
10 width ^^B*' of the electrode elements 1, 2* 

For reasons of simplicity the corona ciirrent from the 
edge portions n'^-m/.^ m-n has Ipeeri disregarded* For baiid like 
electrode elements having a length that is several times 
the width this assun5>tion is perfectly correct. For 
15 rectangular electrode elements the approximation is acceptable 
under the prerequisite that the width of the electrode 
elements is considerably larger than their extension in the 
direction of the air flow or that the edge portions n'-m', m-n 
are included e*g» by use of electrically insulating material. 
20 As figxire Ic shows the gap voltagre Usp between two 

electrode elements 1, 2 of very high ohmic material is 
essentially constant over the entire gap atnd the width ^B^ of 
the electrode elements, seen in the direction of the air flow, 
and equal to the vpltage Uk that uphblds the corona discharge 
25 current Ic. 

If the diagram shown in figiare- Id is considered, said 
diagram showing approximately the corona discharge current Ic 
as a function of the voltage Uk between edge portions of two 
• adjacent electrode elements, it is realised that the steeper 
30 the curve is, i.e. the larger the derivative 

(Ic:l-Ic2)V (Ukl-U]c2) . is, the lesa the level of the gap voltage 
Usp is affected by increasing high voltage supply HVU, In 
other words the gap voltage Usp between two electrode elements 
designed of very high resistive, preferably antistatic, 
35 material (inside th^ voltage area above ^t^e treshold value for 
corona discharge between the edge port^ipns of the electrodes) 
is only to a minor degree, affected by increasing supply 
voltage (.high voltage HVU) to those electrode elements* 
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By increasing air humidity (Rh - relative air humidity) , 
i.e. Rhl > Rh2 a displacement towairds lower voltage levels of 
the threishold voltage of edg^ cdroiia discharge takes place, 
this being verified in the laboratory tests (see figure le) . 
Simultaneously th^' derivative increases (icl-rc2/tfkl-Uk2) , 
i.e. then edge corona voltage as a function of the edge corona 
current increases towards a steeper progress . Thereby, a 
considerable decrease of the edge corona voltage Uk and hence 
a decrease of thei ga^ voltage IJsp takes place by increasing 
air humidity and at a constant edge corona current 
(Ie=coristant) • The ability of high resistive precipitators to 
separate particles decreases^ to the same extension. The 
uxiderstouiding as outlined above constitutes the betse of the 
preisent invent ioii. 

Objects and Feaitures o£ the "Invention 

The primary object of the presieiit inveiition is to 
present a new highly resistive (antistatic) particle separator 
having essentially iitproved operative parameters than 
previously known embodiments. 

Still aii object of- the present invention is to raiake the 
particle separator' less sensitive^ to the relative humidity of 
thes environment that the particle sepairatbr is located iii. 

At least the primary object of *th6i pires^nt invention is 
realised by means of a particle sepai^&to^ that has beeti^ given 
the featured oi the appfeiiding indispeiid^t claitin. Preferred 
embodiments of the invention are defined in the dependent 
claims • 

Brief Description of the Drawings 

Relevant prior art has been described above with, 
reference to figu'res ia-ler where: 

Pigiire la shows k schematic perspective view of two electrode 

elements of a precipitattor; 
Figu£^e lb showd the electrode^ el^mes^ts accordixlg to figtlre la 

spread in the planie of the pa$)er; 
Figure Ic shows three diAgarams that relate to the variation of 
• the volfeeig^ across th^ width of aii electrode 

element; 
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Figure Id shows the corona discharge current Ic as a fimction 

of the voltage Uk; and 
Figure le shows the corona discharge current Ic as a function 
of the voltage, Uk at vazylng relative humidity. 
The present invention will be described more in detail 
in connection with the enclosed figures 2a-5b, where: 
Figure 2a schematically showp a perspective view of a first 

embodiment of a particle separator; 
Figure 2b shows the electrode elements according to figure 2a 
spread in the plane of the paper and Illustrate the 
relation voltage ^ current: between two adjacent 
electrode elements Xr 2 in the erabodimenfe of Fig 2a; 
Figure 2a shows tlirea diagrama th^t relate to how the voltage 
varies across the width of an electrode element; 
15 Figure 3a shows a second embodiment of a particle separator 
according to the present invention; 
Figure 3b . shows a number of voltage diagrams that relates to 

the etnbodiment according to figure 3 a; 
Figure 4a shows a further embodiment of a particle separator 
20 according to the present invention; 

Figure 4b shows a number of vqXtage diagrams that are related 

to the embodiment according to figure 4a; 
Figure 5a shows a particle separator accoirding to the present 
invention of '^honeycomb'' type;, and 
25 Figure 5b shows 6ui arrangement of wire drawing for the 
particle separator according to figure. 5a. 

Detailed Description of Preferred Embodiments 

Figure 2a shows two highly resistive, from cellulose 

30 material designed, electrode element surfaces .1 and 2 arranged . 
parallel to each other and at a mutual gap width «d^ . The 
electrode elements surfaces 1, 2 sire planar and the air flow 
takes. plaq0 in the. gap between the electrode element/surfaces 
1,-2- Two thin lines in th^ shape of. wire drawings a, a' and 

35 bjr fe' respectively of semi "Conductive paint are provided by - 
means of print, paint or corresppnding treatment, the wire 
drawings a, a' Ipelng related to the electrode element .surface 
1 while the wire drawing^ b, b' are related to the electrode 
element surface 2. The wire drawing a is related to the edge 
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portion kl of the electrode elements surface 1 while the wire 
drawing a' is related to the edge portion kl' of the electrode 
element surface 1. Iii aii analogue way tfxe wire drawing b is 
related to the edge portion fc2 of the electrode elemiBnt 
5 surface 2 while the wire drawing bf is related td the edge 
portion k2' of the electrode el emeiits surface 2. The wiare 
dipawings a, a' and b, b' reBpectively run parallel to eacli 
other and a certain idistande from the edge portion kl, kl' and 
k2/ k2' of respective electrode elements 1/ 2. The wire 
10 drawings a, a' ar^ connected to ait elecfearically earthed pole 
of a high voltage source HVtJ and the wirS drawings b, b' are 
connected td the other pdliS ('+) of the high voltage source 
HVU. 

In order to avoid spark-dver between the wire drawings 
15 a> a'/ b, b' it is irtportant tlxat the wire drawings a, are 
not located opposite to the wire drawings b, b' . Thus the 
distance *'l" in figure- 2a should be at least equal to or 
larger than the double gap width '^d'' : 

Figure 2b shows th^ corresponding observation of the 

20 voltagei conditions in the gap ^d'' betweeii two adjacent 
electrodes element surfaces 1, 2 corresponding td the 
observation shown in figxire lb. In figure 2c a voltage 
diagram is showli for respective electrode element surfaces 1, 
2 as a function df thet width '^B'' of respective electrode 

25 elements 1, 2» The volt agS diagram at the top in Fig 2c for 
the electrode element surface 2 shows a linear increase in 
voltage from the voltage level Uk at the edge portion k2^ df 
the electrdde element surf^cis tb the voitage tJ e HVGT- M at 
the level of the wire drawing itrihg b. Within th^ area,B-2y 

30 the voltage is constajit and equal to UHV(+)'. From the right 
end of the area B-2y in the voltage diagram the vdltage 
decreases linearly to a Value ecjual to tnc(+) at the edge 
portion k2' of the electrodes element surface. 

Thfe iriterttiediate voltage diagrata iia figure* 2c shows the 

35 cdrrespdnding vdltagfe diagram^ for th^ eledtirode element 

surface l, ssii'd vdltage being equal fed sseafd in the area B-2y' 
and increasing vdltagfe towards t&g edge portions kl, kl' oii 
the electrod!e eiement sur?ac4 1, said voltagei^ Igviai 
corresponding to t3k{^) • By placing both diagrams in a cbramdn 
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diagram, at the. bottom in figure 2c> the gap voltage Usp is 
given as function of ^'B", see. figure 2c. 

The wire drawinga a, a^', b' are preferably arranged 
in such a way that adjacent wire drawing strings on adjacent 
5 electrode elements 1, 2, e.g. a' and b', are arranged to be 
located at a larger distance from each other than twice the 
gap width ^'d" in order to avoid the spark-over risk between 
wire drawing strings that are coimeqted to different poles of 
the high voltage source HVU, 
10 As. is shown by the diagfram at the bottom of figure 2 c 

the gap voltage Usp, in the portions of the gap that 
simultaneously is within area B-2y and B-2y' , is equal to the 
voltage of. the high voltage source HVIT and fairly independent 
. of: the conditions regarding corona discharge from the edge 
15 portions kl, kl', k2, k2' of the electrode element surfaces 1^ 
2. 

The. design, of th^ electrode element surfaces 1, 2 in 
accordance with the embodiment shown in figure 2 is however 
not preventing corona discharge (edge corona current Ic) 
20 between adjacent edge portions kl, kl', k2, k2' of the 

electrode elements 1^ 2. Such a discharge produces on one 
hand imwanted generation of ozone and. influence on the other 
hand, particle shaped pollutions' that are charged in the 
ioIiisatio^. chamber/ when said partiGles> together with thie air 
25 flow, bypass the edge: portion/p of the electrode elements 1, 2 
and in through the particlf separator. Under influence of the 
edge corona current Ic some- of these particles loose their 
charge and may then freely pasf the part iqle separator* 

In , accordance with the present invention it is possible 
30 . to totally eliminate corona discharge current Ic between edge 
portions of adjacent electrode elements 1, 2 and also to 
control the gap voltage: Usp in a desired way -by suitably 
arranged w.ire drawing strings. ' . > 

. Figure 3 a, s^owet an einbpdiment that constitutes a further 
35 development of th4 present invention ^ In th^ einbodiment shown 
in figure 3a the wijtre drawing strings a, a' sure arranged on, 
or in the absolute adiacenqy of, the edge portions kl, kl' of 
the electrode element surface 101 and wire drawing strings c, 
c' on the edge portions k2^ k2' of the electarode element. 
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surface 102. Further, two wire drawing^ strings b, b' are 
arranged on the eledtrode element surface 102, said wire 
drawing strings ailinning parallel to the edge portions k2/ k2' 
arid at a distance ^y" from the edge portions k2, k2'. In 
5 accdrdande with the embodiment shown in figure 3a the wire 
drawing stirings ai/ a', b, b' arranged on the edge portions kl, 
kl' , k2:, k2' are connected to the saine pole of the high 
voltage source HVTJ aild preferably earthed. Thet wire drawing 
strings b, b' ar^ connected to the other pole of the high 
10 voltage source En7U{4') . Figure 3b shows voltage diagrams 

corresponding to the diagrams previously shown in figure 2b. 
The voltage diagram at the top of figure 3b shows the voltage 
over the electrode element surface 102, said gap voltage Usp 
accordihg t6 the dla:igra[ni beiirig equal to zero at the edge 
15 portidri k2 and th^ it Increases linearly to the supply level 
HVU(+) of the high voltage source on the wire drawing string 
b. Between the wire drawing strings b, b' the voltage is 
constant and equal to th6 supply voltage f roM the high voltage 
source UHVU(+) . From the wire drawing String b' the voltage 
20 decreases linearly down to zero at the edge portion k2'. The 
intermediate voltage diagram in figure 3b shows the voltage 
over the electrode element surface 101, said voltage 
constantly being equal to zero sixicet b6th edge portions kl and 
kl' of the eiectrod^ eletaeht su3rfac6 161 ajte connected to 
25 earth of tHe high vblta^^e source UHVtr(+) • The diagram at the 
bottom of f igtire 3b shows aii addxtiozi of the diagrams of the 
electrode element sUrfaides lOl and 102, Said diagram being 
identical to the diagram at the top siiice the intermediate 
diagram has no influence. Thus, the voltage is zero at the 
30 inlet of the particle Separator, said voltage increasing 
linearly to the supply voltage l4vel UHVU(+) and then 
decreases linearly to zero at the outlet frdith ths particle 
sepa:rat6r. Of course, it is not necessary to electrically 
connect all wir^ei drawings a, a', b, b' tS the satnl^ voltage 
35 pole of the high vdltage s6tdree KVU. In practical etiffcoditnents 
it raiay however bet ah advantage. 

In figure 4a further Smfeodimeiit of the prissent ihyeiition 
is Bhdm. The lower eleetrdde eieih^at siirlac^ 201 in fLg\xr& 
4a corresponds in principle to the electrode element siirface 



WO03/013734 PCT/SE02/01439 

10 

IGl in figure 3a, i.e. the edge portions kl, kl' are equipped 
with wire drawings a, a' that preferably are connected to 
earth of a high voltage source (not shown) . The upper 
electrode element surface 202 in figure 4a is ecfuipped with a 
5 nuTnber of wire drawings b, c, e, f , g, h that are arranged 

along the width B of the electrode element surface 202. As is 
evident from the upper voltage diagram in figure ^hr said 
. diagram referring to the electrode element surface 202, the 
wire drawings are connected to different potential of the high 
10 voltage source * The reason therefore is to achieve an 
increasing voltage the more far in betwejen the electrode 
element surfaces that the charged particles in the air reach. 
It has been assumed that the air flow is directed to the right 
in figure 4a. At the right edge portion k2' of the electrode 
15 element surface 202 the voltage is substantially zero in order 
to avoid corona discharge from the edge portion k2'. The 
intermediate voltage 'diagram in figure 4b represents . the 
electrode element surface 201 and the in the voltage diagram 
at the bottom of figure 4b the both above positioned diagrams 
have the added. 

As is shown, in figure 5a. at so-called **honeycomb" - 
structure of preferably cellulose-based material is provided. 
Such a structure usiially consists of several pleated paper 
strips tha,t for instance are joined by a suitable . adhesion in 
such a way that air flow channels ^Lk'^ are created. 

In .the embodiment shown in figure 5b the particle 
separator of honeycomb typei thus comprises a number of air 
flow channels ""Lk", .in which two opposite parallel electrode 
element surfaces 301 and 302 are incorporated. The. electrode . 
element surface 301 is rectangular or sq[Ucare and provided on a 
pleated carrier^ said surface being e<^ipped with wire drawing 
strings a.,, a' oji. the edge portions kl, kl' of the electro4e 
element surfaces 301. The electrode element surface 302 is 
likewise the ^lectrpde element surface 301 pleated from a 
rectangular or a square surface, and is oxi one hand provided 
with wire drawing strings c, c' on the edge portions k2^ k2' 
Qf the electrode element surfaces 302. and on the other hand 
provided with wire drawing strings b^ b/ tliat are arranged at 
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a distance '^y" from the edgis portions k2, k2^ of the electrode 
element surfaces 302. 

As is shown in figure 5b the' particle separator of the 
honeycomb type according to the prei3^1it inveritiori is created 
5 frdtii a number of pleated strips that aeisembled define several 
pairs of electr-ode element- surfaces 301 and 30^ respectively, 
said strips being arranged in the following turns: -The 
electrode element surface 302 is followed by three electrode 
element surfaces 301 and then again an electrode element 
10 surface 302, whereiipoii follows three electrode element 
surfaces 301 and ^o on^ 

In accordance with the embodimeiife described iii f igure 5b 
the edge portions kl, ki',; k2, ^k2S i.e^ tlie wire drawing 
stringiS a, a', d, c^/ airei cbnixect^d to \a23t eaa?thed'^i>ole of the 
15 high voiltage source HVO* The Wire clawing string^ b, b^ are 
connecfced to the ofcheif pbl^ of the high vdlt age sdiirce HVtJ. 

A paifticle separator of """hoiieycorrib^-type may be folded 
and is easy to design mechanically stable. The advantage of 
this embodiraent is also the possibility to design large 
20 rectangular suai^f aces that are pemeable to air flow; 

It is easy to realise that by choosing the number of 
wir^ drawing stririgs, their Idcatibri and the voltage 
applieatidii of thes0 wiire drawiiif strings high reisistive ' 
paa^ticle^ s^pairafcors according to the present* invent iori may be 
25 custom made for- desired operation conditions* 

Incited the particle separator according to the present 
invention briiige .abpiit a cfertalii load on the high voltage 
source due to the resistive current that is fed through the 
very high-resistive material of the electrode element surfaces 
30 1, 2; iOi, 102; 201a 202; 301, 302 iii the area' of the edge 
portions of the electrode element surfaces 1, 2^ 101, .102; . 
201, 202; 301, 302, For this reason: th^e eacpressibn ^ particle 
separator'^ has been us^d M the present patent application 
. siiace the device dipes iiot; c6h£ftitil%<i a precipitat<dr' in 
35 traditlb^l mSajilng.- tfeei us^ of vetfy high oiimic/ 

• prdfgrably Miittidtati^ tiua^teifial aef- f dr Is^ cellulose 
baeied matezi'ial It^ is stlil a gui^stion of begllgibl^^ recfuired 
power, especially^ when paf ticl<6 separatoriS sueg. designed with 
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very small gap* width 'M" between respective electrode element 
surfaces 1, 2; 101, 102; 201, 202; 301, 302. 

The present invention is not restricted to any special 
ejtibodiments o£ wire drawing strings a, a' , b, b', c, c', e, 
e'/ f/ f. The most important is that through these strings 
or current carrying or semi-eonductive means that are arranged 
on the electrode element surface 1, 2; 101, 102; 201, 202; 
301, 302 it is achieved that preferably a substantial portion 
or substantial portions of a respective electrode element 
surface 1, 2; 101, 102; 201, 202; 301, 302 may be energised in 
a controlled way as well as a defined potential of the edge 
portions kl/ kl' , k2, k2' of the electrode element surface. 

It is a common feature for all the above described 
embodiments that the distance ^y''; between the current carrying 
or semi-conduct:ive means and the edge portions kl,- fcl' , k2, 
k2' of the electrode element surfaces 1, 2; 101, 102; 201, 
202; 301,, 302 is at least equal to twice the gap width ''d'' . 

It may be an advantage that several wire drawing strings 
and/ or wire drawing patterns are arranged on one and the same 
electrode element sturface 1, 2; 101, 102; 201, 202; 301, 302. 
In certain cases it may. be an advantage thafc these wire 
drawing strings and/or wire drawing patterns may be- connected 
to sepsurate poles of the high voltage sour<:e or* to separate 
high voltage sources * In such a case it might be an advantage 
that the wire drawing string that is furthest away from the 
edge portion kl/ kl:^, k2, k2' of respective electrode element 
surfaces is connected to a higher voltage than other wire 
drawing 'String that is closer to. the edge portion kl, kl',: k2/ 
fc2' of the electrode; element surfaces.. 

A forced energising over portions of the gap ^d" is a 
prerequisite for constant separating ability, of high- resistive 
(antistatic) petiole separatopei 

it is thus of no importance how the charging is effected 
of aerosols in tihe air that is transiported tkrough the device 
of which vpltfige pblarity the high vpltage sq^j^^ HVl? hae* It 
is neither of any importance how the^ air transport, tjhrough the 
device is taken care of. The traiisport may be effecfced by , 
means of mechanical fans # electric wind. fans, draught or in 
other known ways. PrefereJ^ly, cellulose based material may be 
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used for the electrode element surfaces of the particle 
separator. Wire drawing strings (pattern) are suitably- 
attached to the material and then the material is preferably 
coated with a thin danp-proof membrane of a plastic, e.g. 
polyethylene. Such treatment of a paper is known and is used 
for instance in connection with food packages. 

The present invention may preferably be used to design 
particle separators of planar, parallel electrode element 
surfaces that are arranged at a mutual gap width of ^d*^ or 
particle separators of band-like electrode element surfaces 
several times wound round an axis at a gap width ^d" in 
accordance with the specification of the international patent 
application WO 97/46322. It is also possible to design quiet 
different shapes of particle separators in accordance with 
figures 5a and 5b. 

It should be pointed out that the particle separator 
according to the present invention does not comprise a high • 
voltage source HVU since it in practiqe very well may be that 
the user already has a high voltage source (HVU) , to which the 
particle separator could be connected. 

Feasible Modifications of the Invention 

In connection with the embodiments described above all 
electrode element surfaces have a high resistivity. However, 
within the scope of the present Inveintion it is also feasible 
that one electrode element surface Is metallic and in such a 
case it is suitable to connect this surface to earth. 

lii the etr4K)dlments described above the electrode element 
surfaces have two current carrying or semi -conductive means 
that are arranged at a certain distance" from the. edge portions 
of the electrode element surfaces. However, within the scope 
of the present invention it is also feasible that one 
electrode element surface has only one current carrying or 
semi -conductive means that in such a case preferably is 
arranged at th^ same distance from th.e edge portions of the 
electrode element . surfaces . 

In connection with the embodiments described above 
according to figures 2a and 3a the positive pole of the high 
voltage source HVU has the highest potential. However, this 
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potential may on the contrary be negative while the other pole 
for instance is earthed. For this reason the expression 
^absolute potential'' has been used in the claims. 
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!• Particle separatoi: having a flow passage for the air to be 
cleaned, said particle separator being intended for cleaning 
5 air from electrically charged particles and coinprises at least 
two electrode element surfaces (1, 2; 101, 102/ 201^ 202; 301> 
302) arranged substantially parallel to each other and at a. 
mutual gap width (d) , at least one electroci^ element surface 
(2; 102; 202; 302) being designed from a very high ohmic 
10 material, preferably with a resistivity corresponding to or 
higher than antistatic, and that the particle separator also 
is intended to be connected to a high voltage source (HVU) , 
said second electrode element surface (i;. 101; 201; 301) being 
intended to be connected to the pole of the high voltage 
15 source (HVU) having the lowest absolute potential, 

characterized in that the electrode element 
surface (2; 102; 202; 302.) made from high ohmic material is 
equipped with at least one current carrying or serai -conductive 
means (b, b') arranged at a distance from the edge portions 
20 (kl, kl', k2, k2') of the electrode element surface (2, 102; 
202; 3 02), and that the current carrying or semi -conductive 
means (b, b') is intended to have a galvanic connection to the 
pole of the high voltage soxirce (HVU) having the highest 
absolute potential. 
25 - 

2, Particle separator according to claim 1, 
characterized in. that both of the electrode 
element surfaces (1, 2; 101, 102; 201, 202; 301, 302) are 
designed from a very high ohmic material, preferably with a 
30 resistivity corresponding to or higher than antistatic, that 
both electirode element, surfaces (1, 2; 101, 102; 201, 202; 
301, 302) each are equipped with at least one current carrying 
or sertii- conductive means (a, a', b, b') arranged at a distance 
frt>m the edge portions (kl, kl', k2, k2') of the electrode 
35 element surfaces (1*, 2; lOl, 102; 201, 202; 3dl, 302) . 

• 3. Particle separator according to claim 1, 

characterized iii that both electrode element 
surfaces (1, 2; 101, 102; 201, 202; 301, 302) are designed 
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Erom a very high ohmic material, preferably with a resistivity 
corresponding to or higher than antistatic, that the edge 
portions (kl, kl', k2, k2') of both electrode element surfaces 
(1, 2; 101, 102/ 201, i02/ 301, 302) each aire equipped with 
5 current carrying or semi -conductive means (a, a', c, c') that 
are intended to be connected to the lowest absolute potential 
of the high voltage source (HVU) , and that one electrode 
element surface (2; 102/ 202/ 302) is equipped with at least 
one further current carrying or semi -conductive means (b, b') 
10 arranged at a distance from the edge portion^ {kl, kl/ , k2, 
k2') of the electrode element surface (2; 102; 202; 302)^ and 
that the current carrying or semi -conductive means (b, b') is 
arranged to have a galvanic connection to the pole of the high 
voltage source (HVU) having the highest potential. 

15 

4. Particle separator according to any of the previous 
claims, characterized in that current carrying or 

semi -conductive means (a, a', b, , c, c' r e', ) are 

attached to the electrode element surfaces (1, 2; 101, 102; 

20 ,201, 205; 301,. 302) by means of print, paint, etching or the 
^ 'like. 

5 . Particle separator according to any of the previous 
claims, characterized in that the current 

25 carrying or semi-conductive means for each electrode element 
surface (1, 2; 101, 102;' 201, 202; 301, 302) constitutes at 
least two strings (a, a'^, b, b'^ c, c', e, e', ......) that are 

essentially parallel to each other euid tcT the edge portions 
(kl, kl' , k2, k2') . 

30 

6. Particle separator according to any of the previous 
claims, characterized in that the surface that is 
covered by the current carrying or semi -conductive means 

(a, a', b, b', c, C , e, e' ,......) constitutes a fraction of the 

35 respective electrode element surface (1^ 2; 101, 102; 2Q1, 
202; 301, 302) . 

7. Particle separator according to any of thei previous 
claims, characterized in that the current 

40 carrying or semi -conductive means (a, a', b, b', c, c', e. 
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e',..^„) have an extension perpendicular to the air flow 
direction through the particle separator. 

8. Particle separator according to any of the previous 
5 claims/ characterized in that the electrode 

elements are provided on bands several times wound around an 
imaginary axis. 

9. Particle separator according to any of the previous 
10 claims, characterized in that the electrode 

element surfaces (1, 2; 101, 102; 201, 202; 301, 302) are 
designed from cellulose material. 

10. Particle separator according to any of the previous 
15 claims, characterized in that the electrode 

element surfaces (1, 2; 101, 102; 201, 202; 301, 302) are 
coated with a thin damip proof layer, 
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